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DETAILED ACTION 
Claim Objections 

The numbering of claims is not in accordance with 37 CFR 1 .126 which requires 
the original numbering of the claims to be preserved throughout the prosecution. When 
claims are canceled, the remaining claims must not be renumbered. When new claims 
are presented, they must be numbered consecutively beginning with the number next 
following the highest numbered claims previously presented (whether entered or not). 

Misnumbered claim 35 has been renumbered as 34, therefore claims 1-34 are 
pending. Future claim listings should have original claim 35 listed as claim 34. 

- 3> c 7 US. C. II 7~ 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claim 29 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 29 recites the limitation "the quaternary storage node" in line 7. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 6, 14-16, 20, and 24-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art (APA) of the specification in view of U.S. Patent 
6,820,180 to McBrearty et al. 

Regarding claims 1,16, 27, 28, 29, 30, 31, and 33, McBrearty shows the claimed 
daisy-chained device mirroring architecture in Fig. 5, for example. 

He shows storage node N (physical storage system (PSS) 2) configured to mirror 
data on node N-1 (PSS-1). 

He shows storage node N+1 (PSS-3) as mirroring the data on node N (PSS-2). 
He shows storage node N+2 (PSS-4) as mirroring the data on node N+1 (PSS- 
3). 

Clearly nodes N and N+1 are operable to forward downstream writes to N+1 and 
N+2, respectively, since McBrearty teaches that “A first mirror [PSS-3] of the three 
mirrors is set to synchronize to a second mirror [PSS-2] and a third mirror [PSS-4] is set 
to synchronize to the first mirror [PSS-3]. The first and the third mirror are backup 
mirrors and the second mirror is a working mirror. One of the backup mirrors is located 
remotely and the other locally.” (see abstract and column 2, lines 40-48). 

McBrearty does not teach that node N (PSS-2) is operable to track 
acknowledgements as claimed. Rather he teaches a system of modification tables (see 
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Figs. 6-8) which are a type of bitmap to keep track of what changes have been made to 
the data since the last synchronization. These tables are then used to resynchronize 
nodes N+1 (PSS-3) and N+2 (PSS-4) with node N (PSS-2). (see column 6, lines 49- 
59). 

In the admitted prior art (APA) at paragraphs 4-8, the Applicant notes that it was 
known to use sidefiles “to track writes received and forwarded by the respective storage 
entity” (paragraph 5) and that “secondary storage entity 30 may transmit an 
acknowledgment to primary storage entity 20 that the sequence number 1 and its 
associated write is accounted for at secondary storage entity 30. Upon receipt of this 
acknowledgment, primary storage entity 20 is at liberty to remove the sequence number 
1 from sidefile 50” (paragraph 8). 

As such, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to track acknowledgements in McBrearty’s system to verify that 
writes forwarded by a given node have in fact been received by the intended node. This 
ensures that the mirroring devices all remain consistent. 

Regarding claims 6, 14, 20, 24, 25, 32, and 34, McBrearty only shows 4 nodes 
(N-1 through N+2), however it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include additional nodes for the additional data 



protection ability that provides. 
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Regarding claims 15 and 26, the determination of whether to use synchronous or 
asynchronous mirroring between any two nodes is an obvious matter of design choice. 



************************************************************************************************* 



Claims 2-5, 7-13, 17-19, and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art (APA) of the specification in view of U.S. Patent 
6,820,180 to McBrearty et al. in view of U.S. Patent 6,795,895 to Merkey et al. and U.S. 
Patent Application Publication 2005/0010731 to Zalewski et al. 

McBrearty does not disclose the claimed node-shunting links (NSL). 

However, Merkey shows cascaded mirror RAID groups in Fig. 13 and discusses 
them at column 1 1 , lines 44-67. He discloses a cascaded mirror RAID group that can 
handle the failure of a mirror. 

Zalewski teaches at paragraph 15 that “strategies for resolving the effects of 
physical disruptions call for following established industry practices, such as setting up 
several layers of mirrors and the use of failover system technologies.” 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the claimed node-shunting links in McBrearty’s device 
because this would enhance the ability of his device to continue after the inevitable 
failure of a mirror storage device. Using node-shunting links as “failover system 
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technologies” to bypass the failed mirror would have been obvious as a way of 
“resolving the effects of physical disruptions” as taught by Zalewski. 

Conclusion 

Any inquiry concerning this Office action should be directed to the Examiner by 
phone at (571) 272-4214. 

Any response to this Office action should be labeled appropriately (including 
serial number, Art Unit 2189, and type of response) and mailed to Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, hand-carried or delivered to the 
Customer Service Window at the Randolph Building, 401 Dulany Street, Alexandria, VA 
22313, or faxed to (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197. 
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